Objective. There is a change in the trends and distribution of dental caries in established and nonestablished market economies. The aim of this study was to describe caries distribution, prevalence, and treatment needs among school children in Port Harcourt, Nigeria. Materials and Methods. The study was a cross-sectional survey of students between the ages of 12 and 15 years. Data was collected using a structured questionnaire and clinical oral examination. Analysis of data was done using statistical package for social science version 20.0. Association between variables was tested using chi-square, independent t-test, and one-way analysis of variance. Results. The study population consisted of 195 school children of mean age 13.21 ± 1.09 years. The prevalence of dental caries was 15.4% ( = 30). The mean DMFT score for the entire group was 0.25 ± 0.66. Dental caries occurred more significantly ( < 0.005) on the mandible (66.7%) than on the maxilla (33.3%) and was significantly ( < 0.005) more prevalent on the first molars (66.7%) than on the second molars (26.6%). Conclusion. The number of untreated dental caries was high and the restorative index was low among the students. The overall caries prevalence and mean DMFT were low even when compared to other studies in similar populations in Nigeria.
Introduction
World Dental Federation (FDI) and World Health organization (WHO) in 1982 developed the global goal for oral health by the year 2000 as a strategy for the promotion of oral health globally [1] . This became necessary because of the global burden of oral diseases. This includes dental caries, periodontal diseases, edentulism, oral mucosa lesions, oral lesions in human immunodeficiency virus/AIDS (HIV/AIDS), and orodental trauma [2, 3] . The objectives of this global goal were to reduce the prevalence of dental caries such that 50% of 5-6 year olds would be caries free, the global mean DMFT should not be more than 3 at the age of 12, and 85% of the population should have all their teeth in the mouth at the age of 18. Other objectives include 50% and 25% reduction in edentulousness, respectively, among 35-44-year olds and 65-year olds and above age groups [1] . A review of these goals in 2000 revealed that while these goals were achieved or even exceeded in some countries, it was an unrealizable dream for most countries [4] .
Dental caries and periodontal diseases contribute to the global burden of oral diseases and still constitute major public health concern in spite of improvement in oral health globally [2, 3] . In Africa, including Nigeria, caries prevalence and mean DMFT (decayed, missing, and filled teeth) are low as compared to industrialized countries. The mean DMFT among 12-year-old school children in Africa is between 0.5 and 2.6 [2, 3] . A number of epidemiological surveys reported reduction in the mean DMFT towards the global goal of 3 at the age of 12 in some industrialized countries of the world.
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The decline was attributed to improved self-care practices, effective use of fluoride, and change in living conditions and lifestyle [2, 3, [5] [6] [7] . The situation was however different in developing countries, where an increase towards the global goal of 3 was observed, due to limited access to oral health services, lack or inadequate exposure to fluorides, and increased consumption of refined sugars [2, 3, 8] .
In Nigeria, caries prevalence varies between 4% and 40% and mean DMFT/dmft varies between 0.5 and 3.5 [8] [9] [10] [11] [12] [13] [14] [15] [16] . It is reported to be higher in urban than in rural population and private than in public schools and increases with age [8] [9] [10] [11] [12] [13] [14] [15] . There is a paucity of data on caries experience in the Niger Delta region of Nigeria. The only available data is on caries experience among adults attending dental hospital [16] . This study reported a mean DMFT of 3.5; this is higher than those reported among school children in Nigeria [10] [11] [12] [13] [14] [15] . The aim of the present study was to describe caries distribution, prevalence, and treatment needs among secondary school children in Port Harcourt, Rivers State Nigeria. The study would provide baseline information on the extent and severity of dental caries in the population, in addition to patterns of its occurrence in relation to gender, socioeconomic status, and age.
Materials and Methods
The study was a cross-sectional survey of students between the ages of 12 and 15 years from a secondary school located at Choba in Port Harcourt, Rivers State. The school was randomly selected among three other secondary schools in the area by balloting. All the students within the age 12-15 years irrespective of the level of study were selected. During the survey, health education campaign against cigarette smoking, alcohol consumption, and the prevention and control of dental caries was given to the students. Ethical approval was obtained from the Research and Ethics Committee of the University of Port Harcourt Teaching Hospital and consent to take part in the study was obtained from parents through the school authority. The calibration of the two examiners was done on three different occasion using 10 patients. The measurements obtained were subjected to Cohen's Kappa statistics and intraclass correlation coefficient for intraexaminer and interexaminer reliability giving values of 0.9 and 0.8, respectively.
Data was collected over a period of two weeks using a structured questionnaire made up of two sections. Section 1 which was interviewer-administered had information on age, gender, and occupation of parents. Based on the occupation of parents, the students were grouped into different social classes using the classification modified by Arowojolu (2001) [17] .
Social Class I-Executive managers, company directors, professionals (doctors, lawyers, engineers), university professors, traditional chiefs; Social class II-Civil servants, nurses, professional teacher, secretaries, clergymen, businessman and pensioners; Social class III (Semi-skilled)-Tailors, bricklayers, carpenters, typists, sewing mistresses, clerk, house wife; Social class IV (Unskilled)-Messengers, roadside traders, cleaners, night-guards, farmers. Section 2 recorded dental caries during clinical oral examination. Oral examination was done under natural light using examination gloves and wooden spatula with patient seated on a plastic chair with a high backrest and examiner standing in front of the chair. DMFT was recorded and calculated using WHO guideline of Oral Health Surveys Basic Methods 2013 [18] . Restorative index, a measure of restorative care of those who had experienced dental caries, was also calculated. It represents the number of filled teeth divided by the sum of filled and decayed teeth expressed in percentage [19] . Data on decayed, missing, and filled primary teeth were excluded from the analysis.
Collected data were entered into Statistical Package for Social Science (IBM Statistics New York, USA) spreadsheet and analyzed using Version 20.0. Descriptive summary statistics was obtained for demographic variables and difference in proportion was tested using Chi-square tests at 95% confidence interval.
< 0.05 was considered to be statistically significant. Difference in mean was also tested using independent sample -test for two groups and one-way analysis of variance (ANOVA) for more than two groups.
Results
The mean age of the participants was 13.21 ± 1.09 years with a median of 13.0 years. The age distribution of the respondents showed that 66 (33.8%) were 12 years, 56 (28.7%) were 13 years, 39 (20.0%) were 14 years, and 34 (17.4%) were 15 years. There were 89 (45.6%) boys with a mean age of 13.17 ± 1.12 years and 106 (54.4%) girls with a mean age of 13.25 ± 1.08 years. There was no significant difference in the mean ages between the groups. Regarding socioeconomic status, 31 (15.9%) of the respondents belonged to the class I, 95 (48.7%) belonged to class II, 10 (5.1%) belonged to class III, and 59 (30.3%) belonged to class IV (Table 1) . Missing teeth 2%
Filled teeth 6%
Decayed teeth 92% Figure 1 : Contribution of decayed, missing, and filled components to DMFT.
The majority of students were caries free = 165 (84.6%) giving a dental caries prevalence of 15.4% ( Table 2 ). The mean DMFT score for the whole group was 0.25 ± 0.66. The prevalence and mean DMFT were higher in girls 0.26 (8.2%) than boys 0.22 (7.2%) ( Tables 1 and 2 ). The mean DMFT scores at the ages of 12, 13, 14, and 15 were 0.21, 0.23, 0.27, and 0.29, respectively. According to the socioeconomic status of the parents, the mean DMFT scores in descending order of magnitude were class I, 0.29; class II, 0.24; class III, 0.16; and class IV, 0.10 (Table 1 ). There was no significant difference ( > 0.05) in mean DMFT in relation to gender, age, and parent's socioeconomic status. Decayed teeth (DT) were a major contributor to the DMFT; the proportion of decayed, missing, and filled teeth was 92%, 2%, and 6%, respectively ( Figure 1) . Females had more decayed, missing, and filled teeth than the males. Among the individuals who had a DMFT ≥1, caries accounted for the 92% and, of these, 67% had only one carious lesion DT = 1 (see Figure 2) .
Significantly more carious teeth were recorded on the mandible (66.7%) than the maxilla ( < 0.005) and were significantly more prevalent on the first molars (66.7%) than the second molars ( < 0.005). The premolar and central and lateral incisors had one carious lesion each and no caries was seen in the canine (Table 3 ).
Discussion
Several hours are reportedly lost each year all over the world at home, at work, and in schools due to the impact of oral diseases. Oral diseases vary in distribution and severity within the same country or region and different parts of the world.
Three carious lesions 3%
Two carious lesions 23%
Four carious lesions 7%
One carious lesion 67% Figure 2 : Distribution of the number of carious lesions among the students. A number of epidemiological studies have shown the role of sociobehavioral and environmental factors in oral diseases [2, 3] . These surveys are necessary for the development of oral health policies and implementation of effective oral health care program at community level. This survey presents the caries experience among secondary school children in Port Harcourt, Rivers State, Nigeria. Caries prevalence in this study was 15.4%, which is less than 22.6% reported among adult attendees at the University of Port Teaching Hospital [16] . The variation may be due to the difference in the study population and dental visits motivated by pain. Furthermore, when compared to similar studies carried out among secondary school children in other parts of the country (Benin, 33%; Enugu, 24.1%), the reported prevalence in this study was low [10, 13] . This may be explained by the difference in socioeconomic background, oral hygiene practices, and intake of refined sugar.
Dental caries was significantly more prevalent in the first molars compared to the second molars. The result of this study may be in line with the changing trend in caries being observed in developing countries due to increased consumption of refined sugar [2, 3] . The early exposure of first molars to cariogenic diet as they erupt into the mouth could also play a role. Exposure to highly cariogenic diet promotes the colonization of pits and fissures of the first molars, making them more susceptible to caries [8] . This observation was different from other studies which reported that second molars were frequently more involved in the decay process than the first molars [19, 20] . In addition, mandibular teeth were significantly more often found to be decayed than maxillary teeth. Higher prevalence of caries in the mandible in the present study may be related to greater food packing and plaque accumulation potential in the mandible than in the maxilla and faster caries progression in the mandibular molar teeth [21] .
The mean DMFT score was higher in girls than boys, though not significant. Other studies have reported higher mean score in girls than boys with no significant difference [10, 22] . However, while Udoye et al. [13] reported a significantly higher mean DMFT score in girls as compared to boys, Pakpour et al. [23] reported significantly higher mean DMFT score in boys than girls. The higher prevalence of dental caries and mean DMFT score seen among females in this study might be attributed to early exposure of the teeth to the oral environment in females [24] . In the present study, there was an increase in DMFT score with age; this is similar to the reported increase seen in other studies [10, 13, 23, 25] .
Mean DMFT is higher in private school children when compared to those in public schools and in urban than in rural schools. Private schools are expensive, effectively administered, and better equipped than public schools financed by the government. These schools are located in urban centers and are owned and run by individual proprietors and nongovernmental organizations [10] . Attending a private school and living in an urban area is a function of socioeconomic status. The results of this study showed that social disparity is a factor in DMFT score. School children whose parents belonged to higher social class (classes I and II) had higher DMFT score as compared to children of lower social class (classes III and IV) parents. Pakpour et al. [23] and Jürgensen and Petersen [26] reported similar findings. The greater incidence of caries seen in this group may be due to the ability of their parents to buy more snacks, sweets and other refined sugar products than children whose parents belonged to lower social class. Furthermore, it may also be due greater oral health awareness among parents of students belonging to higher socioeconomic class.
High DMFT score is not a common feature in Nigeria; the severity of dental caries based on mean DMFT varies from very low to low [2, 4, 8] . The major concern, however, is the reported increase in mean DMFT score [2, 4, 8] . This study did not show an increase in mean DMFT when compared to other studies which reported mean DMFT ranging from 0.5 to 3.5 [8] [9] [10] [11] [12] [13] [14] [15] [16] . The overall mean and mean at 12 years were considerably less than the global mean of three proposed by WHO and FDI for the year 2000 for all countries of the world. This finding was in agreement with the study of Akpata [8] , who reported that the increase in mean DMFT score among school children in Nigeria was probably apparent rather than real, due to different methodologies and caries diagnostic criteria used in these studies. However, effort should be made to further reduce the mean DMFT or at least maintain this low score reported among the Nigerian populace. This could be achieved through emphasis on prevention, including improved oral health awareness, self-care practices, effective use of fluoride, utilization of dental services, and maintaining healthy environment and lifestyle. Furthermore, there is a need to develop and use indices that would allow prompt and early diagnosis of dental caries in epidemiological survey at the incipient stage rather than at the level of established cavity.
The number of carious lesions observed in each subject varied from at least one to four. The majority (67%) of the subjects had one carious lesion. In a similar study among secondary school children between the ages of 12 and 15 years [10] and another [27] among prison inmates, the majority of the respondents had at least one carious lesion.
Epidemiological studies have reported the D part of the DMF index to be responsible for most of all the caries observed in the study populations. In Enugu [13] and Benin [10] , the D component accounted for 91.3% and 98.6%, respectively, of the entire DMFT. This is in line with the result obtained in the present survey where D component accounted for 92% of the DMFT. The high percentage of untreated teeth is consistent with findings from other underdeveloped and developing countries [28, 29] . A high number of untreated dental caries among school children have been attributed to limited access to dental care [30, 31] .
Restorative index is a measure of those with dental caries who had received previous restorative dental care. Only 6.3% of the students in the current study had received restorative treatment, indicating a high need for restorative care among the students. The result of this study is comparable to 3.5% reported in Ibadan [14] among 14-year-old school children but lower than 25.3% [16] documented among hospital patients in Port Harcourt. Therefore, in the present study, the distribution of dental caries was not modified by provision of dental care; this makes the students suitable for the study of caries patterns.
Dental caries was diagnosed based on WHO diagnostic criteria [18] ; therefore, incipient carious lesions were not recorded as decayed teeth. These lesions have the ability to remineralize without progressing to overt caries. Similarly, interproximal caries is best detected by the use of radiograph; only interproximal caries with overt cavitations were recorded as decayed teeth. These could lead to underestimation of the actual prevalence dental caries and DMFT value. In spite of this limitation, DMFT index is simple, easy, and fast to use; it is universally acceptable and applicable and has been in use for decades.
Conclusion
The number of untreated dental caries was high and the restorative index was low among the students. The overall caries prevalence and mean DMFT were low even when compared to other studies in similar populations in Nigeria. Efforts should, therefore, be made to further reduce the mean DMFT or at least sustain this low prevalence through an effective prevention program.
